Detecting molecular adaptation at individual codons in the glycoprotein gene of the geographically diversified infectious hematopoietic necrosis virus, a fish rhabdovirus.
Salmonid fishes, the principal hosts of the infectious hematopoietic necrosis virus (IHNV), are a candidate species for aquaculture in many countries. IHNV causes an acute disease resulting in severe economic loss in salmonid fish farming. Previous phylogenetic analyses revealed the existence of multiple genogroups of this virus throughout the geographical range of its host. Here, we report the importance of natural selection in shaping the evolution of certain codons at the surface glycoprotein (G-protein) gene of this virus. Maximum likelihood (ML)-based codon substitution analyses revealed that approximately 2.8% of the codons for the entire G-protein are shown to have higher nonsynonymous substitution per nonsynonymous site (dn) than the synonymous substitutions per synonymous site (ds) (dn/ds=omega>4.335). Thus, the data suggest that positive selection (omega>1) is the major driving force in the evolution of certain codons. However, majority of these positively selected sites cannot be mapped to the regions of antigenic determinants of IHNV. Based on the reports of previous studies, epitopes with positively selected sites are immunodominant and viruses can escape from immune responses by producing antigenic variation at positively selected sites, therefore, vaccines directed against these neutralizing epitopes of IHNV that consist of no positively selected sites will be more effective. Some of the positively selected sites showed radical change in amino acids with respect to their charge and polarity; however, it is unclear how these changes affect the fitness of the virus.